Interfacial oxide structure was studied by infrared reflection absorption spectroscopy (IR-RAS). Interfacial structure was found to arise from the height and width of the longitudinal optical phonon mode and was analyzed. In order to account for interface roughness, we used a four phase model (ambient/bulk SiO2/inter-layer/Si) and an the inter-layer based on the effective medium approximarion (EMA) in which interface roughness is assumed to be a physical mixture of Si and SiO2. The results are in satisfactory agreement with experimental data and thus interface roughness is found to be relevant in the discussion of the Si/SiO2 interface chemical structure.
Introduction
In gate oxide fabrication of silicon metal-oxide-semiconductor devices, the evaluation of the chemophysical oxide structure is required in order to assess the influence of film formation method on device performance.
As device dimensions shrink, gate oxide thicknesses reach under 5 nm and the oxide structure is probably different in this region. In previous publicationsl), the shift in wave number of the IR transmittance absorption peak due to the transverse optical phonon polariton (TO) arising from Si-O stretching vibration correlated to intrinsic stress at the Si/SiOz interface. These studies did not consider interface roughness, however. In a previous study2), we compared bulk structure with interfacial structure by incrementally etching back the oxide and performing RAS. Spectra simulation was done using the actual dielectric function derived from the bulk oxide since measured spectra is distorteci rf the optical path and thickness change. (ambient/bulk sioz/inter-layer/Sii and the multiple internal reflections in the silicon subsrrate (Fig. 4) . Figure 5 shows the simulated result (solid) of the best fit to the specrrum (solid line in Fig. l) 
